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vamaonm
JuMlfisatloi ef tte atudy
If OM wmn to tamirt. th* kutUloc* of • r<rsiu*« to-
»f wiu. tb. 14.. ef oh.o,u, on. p.r( of Msk tumieg .tick
•o»W fc. u tfc, p,„
Urn l««f•UU14 ,r«k,w, b* .U-.« »n. «r««g th.i> otbor poR.
lw*»t Is lb. <XM Of tb. Ml. «b. uio fuBstle. ef klw.t lU
b<iJ14l.««. uu>i. te Ui. yrot.«tls« er tu «oiiUai* of U>»
toi'dJac fTBrn aelaiur* ud
•uslUfet «a4 bwt, U
M.W411M.4 to . ,«.t .«.« tj tb. i^f. 00I7 U t.lT f..
«.••• >asB •» a*U. Mn^owthar aatltura .ad <a>a4.a will tb.
net elOM •orrie. •* • .Hajtar, «<it tuisc lat« eeoetist Ul
MMN.ntUn*. It MO —r,if »• .tatw that tb. reef 1. tb.
•>.t laportaat .loaat of abalttr or • b«lldt^.
«ao. tb. roof !• ..natlal for tb. rniriltaiat of Qtm
•belurltie foBotlui of a buUdla*. |t la l«„,„tl». tbat It M
•eruotgwij, ,ouM. Tb. roof atniotur. .u.t h.t. .trugM
•iiffKlrat oet ualr u> iupport tia om dMd load, but It nat
•laa b«4.«t«Md b. bMt wlad <uhI .aa« leads Id addttibb to
«*li.r lit. iMda rr«4.«ur »laMd oa tba toof atnetera by
«.(»ad.4 ..mo. .<iut(Mt (B«, aliw, ,ut.r Mrrt.r. eta.),
Tbu. tb. raof la .lao aa l^rtaal dtniotvrat olMaat of •
bulId IOS.
nu ra^ard eu tb. eospamtt.. finaaalal Mponaoaa ef
tk. reor of a bulldiaf, (Mr. i. a^l. a.ldMo. and at^rl.
•ao. t<> abD* that la oo.t raraataad atmotar.., tke roof t»
bjt far tha w.t Mpaa.lT* ataaant. tB4Md. bow wo/ tlaa*
ba*. tanora Mid, la •rfa4t. -I'd ball* It If tb. Kwf
tmm wmtm le.a'T Aa a aalUr of faoC IS.M of tb. Botal aeat
of tba atoras* lewa tana aarrls. Buiidlac It lanatsd in tM
nef. It 1. ef ilitAineBnM to Mta tba drop la tba «<ialltf
of mra aa tit* prlM daaraaaaa. Altkuitgh tliara la a point
ef dlmlnlablnii loturaa oa tha lavaaUMBt in a reef aa la
etbar tUa^a, ic aaad not fra laa>uti«i*d bora that onr-
aoonoiur ea tb. ceef or . bulldtaf la oatfiattva aeeiKiar 1a
taa idiii; ran.
A uabar of abanetardnUa ta*. bMa aat up {«.*. l»j
aa baliif tha da.liwt attrlbucaa of a gotu rvor, n»r Iwluda:
111 adaqtaaj aa a prot.otiea froa tb* olaaaata of oatu*.
tel atruetural auuaita«aa, l») ua flra raalataaaa. U> low
tli.raal traatialttaaes, |»| Iqr^ uf., and |«| »laaals( appwr.
aaaa.
It will b. ebaariad that aoat ef tk.aa shanotarlatloa
ar« dlra.tlf If not .ntlralj datiaod.nt gpen ttt. roeflag ^tarial«
fta .tslualoa of aolatur* la d.flalt.lf a funotles or tbo nor
ewfario*. sisM roaf fir.a gaBocwllf atart fro* tb. outaldoi
" baao«.» a rim^ttea or «&« tcerian aatarl.! t» lot aa tte
flra r.alatant root »»Ttma». Aa for tbamal tr.aaialtia..*,
It will b. rcalaborad tk»l allkuufh Ua rooflac aat.rial la
BOt tWMfWlkf er (Mat algnirlnaaoa Is faatatln* tba flow
»t brat tkraii(>: tba R>or, It ta kl4blf Btsairioant abaa tb*
raflaatlea aad akaur^tloa or mdlaat bMt aaaTV hf '^a roof
la eenaldapad. Tba afpa.mai:. or a roof la prlaarllj dapaa*
daat aa tba en.arlo# aatarlal. atruetural aa<mAM*a aail l.iuttlt
or lira of tk* tvof aa a wbol* ar. kdlk aora or laa* lodapaA-
daat or Ula rooriaf Bal*rl»L altkoajk It auat be (r«atad that
tt* quality of tn* «ev*r)n-1 aail tb. satbod try ablch It la
appll.d Mj iH>»irlkuL. apprMlakly te botn of tbaaa okaraalar*
tatlaa.
tba 4ra«it laportaafia uf tha fbof of a atmat>4ra and tba
liai'ortaasa la turn of Iim eorartTH ua*d on th* roof hav. ^Itob
rlM ts aa intaraat la tb. laprvaaaaat botk uf tk. iMtboda of
ualm ooaoafalal rooria4 aatarlai. .Oit or tb. aat.rl.l. tbaa-
aalMa. or U» rueflaf aatorlaM la ounua Haa 11 alxbl ba
•111 tkHt jaltaaliad alia«t .t«al la prvbakly aoa or tba aoat
dnaarflj< ef an lava.tli^.tlon dlraatad ali>m{ aaali llaaa. Ooa.
uf tAa attrltMt4* tr (airRoiiad atiMt aiaai roerind ar* tpolntad
out bi yravluua Inr.ati^at^ra:
•lainataad ataal la aiMi|>aratl*al|r stMiaii and aaallf
a^yilad It baa 00* tirvoDaa^ad vlrtaa fn^ tte roeflag
ataatiiatnt. |b ttuai It afford* .taallMit protaadoD frwa fltwa
daa to a^rka or braada.* (q.v. 81
"te tba uaprajkdtoad Blbd en. er ta* u.t rooriof
aatarlau... .*.r/ plWM or tba aatur kalag aoealdarad.
ta italtaalud ahaat *t**l n.of1at.* Iq.o. •)
tka Aapuklld Stael C«r;>ef<atioa la aooparatlaa dth tn*
Iowa Aarlsultani tai>«rla.Bt 3tatloa, raaliaia^ tb* tabarwat
9Ullll*a er ah.«t at.al a rooflo^ •at.rlal and at tAa aaaa
»•* kataj eosaoloua of Iti »»}or 41iert«usl3«., baa aad. peaalb:*
tba lnTaaCl4atluBa d.aorlbad karala*
Blatety
tn tba fall or ItST a proj.ot nBd.r tb. s.ural Utia,
l^cillaatloa of steal in farw Btrtiot.raa' «aa Mt up at
(b. lewa A«rlo<tltur*l Kiperlaaat ^itatlaa. Tba yrojaet waa
plaaad undar eba adalalitratlaii of rrofaaaor naory ^taaa,
Agrlaultsral So^lo.arlBtf XMpart^at, Xoaa Jtat* Cell«4«, aed
baa bean uasd aa a baata for Aaduata men tea* by Asriaultaral
Ra^aaerlo^ itudaatti
Tk* rirat atudant to bMaflt by tba loatllutlea of tUa
projaot waa t. •>. Saoat**. Ckrloualy bla rlrat taaK waa that
ef aalaottDg a apooirio aubjaet for kla r***trah, aitta chat
karera klA, Sooataa aada a aurvay* *Tb. ITaaa ef staaL In 2eaia
ram BulldlB^a," froa wblab ba oonoludad tbat alx aubjaota
aortbf of ooaaldaratlea la a raMarak pragma aars avldaat
(i.t. «a)i
1> OataimlaatloB of tba affeot or rasa* flraa an gal-
naltad wlra
8. Ul ataal ladlalduBl and ooablaatloo bai bouaa
S. Naaga of taBparatura oadar abaat ataal roefUii
4. 9t«s4ardiiad naal Maatrudtloa for fara balldt^a
k. All ateel aiupaoilM m floor bars
4. AdatuaCa faataMra for abMt ataal roeriog
or tkaM all Itaica. tha third, raaa* of taapantur* uodav
•taaet ataal noflaa. aaa obOMa a. tba Mat daalraoia lavaatl-
•Bilea. Aeaordlssly a rwaaareh pro^rwa waa aat bp Mriax the
followlog objantl*..:
1. T)Maeapllatlea of tia. lac abd tavarwlurt i«(
4ata OB dlffaraet typea of roof ooaatrvotloA la
aora or laia eoanon uaa.
1. Ba aoaparlMn of tka laauXatlnc prepertl.a er
Ua dlffarut typea or roar aooatmatios.
5. na obaamtlea of tk. .ftaat that orlaatatloe
or a rwof aurfaaa with raapaet to Ui* aun haa
ea tba tamparwtar* oad.r tb. roof.
nth th.M DbJ.atlTaa In mad, saeataa 4aalfBa4 aad aoji-
•tivatad tb. teat beua. (n^a. 1 aad t). Ha prerldad *l(bt
dlfCaraat typai of not ooaatrMtlOB (typaa A to » lasliutTe,
n<. 4) for aoapantin at<t4y. n>tmosoBpl*a war* rlaoad lo
tha roof aaatlen. aa iBdIaatad la flgura A to aava poealbl*
a aoaplate atudy of tba therml raaatleaa of Meb typa ef
aoaatruatiea. Tba tkaneaoupla wlra. th.a t«imla/it«d at tba
eootrol pual (rig. l| wbar. nak aoupla aonld b. geB<i.at.d
In turn to a galraaoaaCar alrault ror Lka aotuat taaparatura
ebMrratieas. tba wbol* atruetura Ma daalxnad tor a
rotatloa te aUa poaatbl* tba obMrvalloa of tha affaota of
erlaatatlos altk raapaot to tba aoa db tka roof taapantara*.
OMarvatloBB raaordad 4urlo« tk. I..I. aad* by seo.taa
eoaelatad of hearly aata of taaparaturaa af the nor aaatleaa.
eatalda taaperataraa> wind ralooStlaa aa abeim by a bot<-wlr*
aBMcnut.r. aad ganaral waalhar obaarratloaa and* by tba ta«t
bouaa operator. Itaadlaa. to aay^ It aaa not ;ioaaiai. For ooa
•aa to 4eal«a. ooBatnut. and teat adequately ao alaborata an
Biperlaaot In eaa yaar'a tlaa, wblak ma tba durattoa of
Saoataa' rwaldaaoa 0i tk. projaeti oBa.tk.laaa. ha waa akle
to draw a few ooiialualoaa ut alirUfloanea froa tk.Mata ka
aaAa. Aaea« tk«a ar* l4.«. £8lc
1. teef MatloB type H 1° the auparlar aaatlou for tk.
esalualoa of baat Aua te aol.r radiation.
t, Tha oriaatatlaa ft tba roof aurfaaa wttli raapdat te
tha aua la aot hUUf alcalflsant durtac tka aaaaar
M«aen.
S, taof typaa f 404 1' are praatleally equal la tnaraal
laaalattBS affaet,
r«r rucura aurt OB tka proj.at BaMiia* tug^aated tbat
anah additional datn M eeapll*e laeludliig auaa ualnc lastl-
latad r^r aastl^ng.
ic .VSS tb< aluly a-i taxaL up kj 4. C. 7*aa Iq.r. 18|.
Kltn tb* aaalataaea of kla prataMaaor Itaa aslad t*e Tantl-
latad roof aaatlons to tba taat bou** lfl«. 31. Aa detail*
•>f tbaia add*] aactioaa, type* 1 aad /. aay aa aaaa ta figure
«. T*iitll*tora rtr ib. etb.r Mapcrtsaata Mra prevldad at
tka aaaa tlaa (flit. 31. further laprotn*ata of th. t.at
baua. a^ulpaaat w» aad* ky tba addltlua uf altetrlc baatSoj
aolt* to tba anr.partoaata. maaa were added t(j prarlda haet
for WLBter eondltloo tvata,
Tha teat aqulpuat aaa rurlMr ausaantad by tb. addltlaa
er IsdtraoaJiia tor tb* coettaucua reeordtas of aclar fwdla-
ttoB iBtaoaUlaa and fur keeuiwt. air t>aaia.(. oBaar**-
tlotia. A rnaa thr**-«up .oaaaoat.r *«• obtatead xBd aeuBtad
Imedlotaly "djac.rit to tba taathoaaa OB a tower wblob aupport*
ad tka iBatruaant at a b.l«hi of about 18* - a* abeae the
ground laaal. Thla lBatT^s•nt ta proMdad altk as latagfwtlBg
odMMter dial Cma wklsk the ouaolated aU.a o( ale paaaaga
ean ba read el any tlaa. Tka daa of tble darlaa aaxaa peealbla
tha dat.ralaatlua both »f tba tout air paaaa^ asd of tka
BTanga wind apa.d o<r*r any parlod ef tlaa durlag ahlah ekaam-
tlona are aada. for the aolar radtatlo. dat* as Spplay pyrtallv
Mtar Ma pruauTod. a 4«t«U*d danrlpttos of tkla InatnaMnt
aay b* found In Ivaa' thaala lb Utaretur*
prvTtdad by tba Ipplay taboraterlaa, llaapert, R. 1. l«t It
iufrtoa Kara to My th>t tka ioatruaabt la raogaaandad by tha
U. S. MatHar Bureau (q.T. 9, 4, 10, aad KOI for tb* Obaar-
vatloa of laytlaa radlatloa lnt«Baltlea. Te obtain a ooatlin-
uua raeurd or tha twdlatlea latanelUea, a Laada and Herthrup
UoTOHi reaordiJig potabtlooatar *•* vaed la aoajuaetloa iiltk
lka pyrballoaater. Aa exnaple or tba raoorda aada by thaw
laatrwaasta for *arloua waatbar eoadltloaa la abowa la flgara k.
tM ebjaatlvaa of Im' work ba«aw raaelTed Into the
follawlng:
1. n>a datazalsatloa of r.ke faatora affestlag baat flow
through roof MotloBa uodar aatural aeadltloBa
t. na aealyald af tba raetore thne ipeeiriad aa to their
BBtura and algnirioaBaa in erreoting anah • baat flea
3. Tha ebaarrictoa and ooa^ianBea of tha ralatlT* ablll-
tlea ef different reof eeatloBa to raalat beat flew
dna to solar radlatloa or air taapanlure dlffarenea
or both.
Tha 4eat reeorda aada by !<*a Ibdlode the oostlaaoua
raoorda ef dayttaa ndlatton 1b addition toi
1. Hourly okaarfattoBa of the reof aaatlab taBpaiatnraa
t, Saal-hoiirly okaarratioBa of tke eutalda air taopara*
turaa
9. 9aal-hourly ekHrralloa* or the total air paa*;*
4. Hourly okaamtloaa ef tb* gaaaral waatbar aondt-
tloBa Ineludtog wind direetloo, nature of tha albd
(ahathar guaty or ateady, ata.>, aoodlllon of the
•tty. and dosdltlea of tte roof aurfaaa* (whathar
wat or dry, or coTwred by bbow er leal
tba ooDOlualeBB raaultli^ frea the aaeond yaar'a
wort onlha atudy of ta^araturaa oadar roof Metlona owarei
wltti ahaet ataal are the roilowtBg:
1. niar* are tw alaaaaa of faatora arf.etlbg heat
flea tkrougk tha roof aaettona. Obb of tftaaa
etaasaa slgkt be eallad 'earlleoaantal faatora*,
Inolodlng all tbeae eendltleo* iMeb dapaad on
Matbar. UkTloualy thaaa are aooataatly farylag
aaaordlBft to no ftxad pattern and are beyond
ertlflalal aontroi. Solar radtatlea, dlfruae
fsdiatlOB, 'sa^tlTB'* ledlatles Iradlatioa ef
hMt froa tha eartk outward) wind Taloalty, wjad
dlraetlon, and outal4a air taaviarature are probably
tha aeet taportaat aaTinmaantal faatora. Tha ether
elaaa of featore la aiabodlad la th* ptayalaal proper*
tlaa of tba roof aaatloji In quaatlen. IkaM are
eatab]lah*d *t tha tlita of oonatraetlon ^4 are
gaaarsily rarlable only to a tary Uoltad dagrwa
artar thalr aatobllahaaBt.
2. for parpoaaa ef aaalyala It aay ba aaid 'that there
are twe dlatiaet eela of esndltlaaa uadar whleb a
n>or akoold ba taated to determlaa tta tharwal
eheraoterlavlea. Uader euour eoBdltleaa tha haat
•ourwe It extereal aad tha haat flew la ri«a th*
out*t4e Inward. Solar ndtatloa ta tba erltl«U
raetor ituflo<t tr,« auatr.ar anasn. Uedar vl7t*r eon*
dltloa* th* haat aouroa la inteml, th* haat flew
la outward, and th* critical f.etur la air taa>(i.ra<ufw
aUhuugk tr.* aolar ndlatloa o<'t'.rlbvt*a MUldarwf^y
te wide fluotuatlesa cf taapemtura.
3. Te lodraaM tha ivaiataeae cf a reof aaettof. t« th.
now er bMt rmc aclar r^dlaiiot, tb* Idval .oedl-
tlon would be vxa «J2cl< wculd aalatala tba rucf aur-
feea taapentiir* at th« >a«« !(*«! at tt--t of the
outalda etr. Thta Idaa: ean b* approeshad by Ik*
ua* or a blgtly pullahad ahlt* roof aurrase.
4. TeatllBtloB of an air apesa wlthla a atraetura rcduaaa
only tha aoevaetlea heat treii>r«r. Although aueh
*.ntll*llo<i at.<«* klgiif d.alrabl* rrau:i< ue>l»r
aiiaMr coBdltloiia, It la laipractleat uadar wlEtfr
DOQdltloaa.
8. ttndar BUMar ei^ltlioa n-of typa A ahowad aiira
faienfcla raaulta tban did typa C. wharMa under





























































































































































































































































































































































































































































































































































































































• LOCATION or LAR<5E
THEEMOCOUPLE
* LOCATION OF SMALL
THERMOCOUPLE












Fig. 5a Sample daytime radiation records*
$. BMf 5 «p^«»r8 ie vmtv vffoettva
uadar toaMr cvdttloft* this fioon f.
Xtob pria«lp«l atgdlas tor t^larv •oA oa
tb* (•mjMt. B* aaoolti4*d lti>t if lb* loMBiStr at iltttm
nllavlcc froB t*rloua joists la clu (kgr for dlfrtraot tt;
CLOdtUuka oouia ta aMarUliiad, tba affasta of dtrtet Mlar
ra4latloa aul of radlat]i« seulS ba anKluatad aapamM-
Ui *04 t&o' arltteat nluas of tte ftdiaUon focver aould
C aitaUlabaJ. teck as lamti^allos aaa Uwrafen auK*sta4
for r>t«n wort, tbo otkar ni4jr auMaaM «e* esa of tha
laproraMBt of root aurfaoa aharaotarlatlca for raflaetlos
radiaat baai.
Objaeilvaa
ibrrlMliM IM oBJaeelTaa aaa aeeeiualeai of tba nrat
utaatlitatsr*'In mrkaA oa tUa pnjaal and atudrlBC lb*
Airrimltlaa aaoduBt«»< by tbaa aait tba auMaall^^*
-..1. toT tba banaflt cf tbalr auaaaaaor, tbn* oort or lasa
(aaam objaatlna fcr furtbar «»rl: aMnee to «• apparaoti
1. Tb* •BtaUUbMOt of asaa (braloal sooetaata
iitdet seau 4«flt.ltalr OTalaati tba ^aifomacaa of
«aob roof tfpa.
z. Tba 4ataT«liiatliUi of tb* latasaitj gf dlffuaa nilt*-
tlo> rrw varloua pointa or tt>a tmwu far Alffaraot
*k)' coodltlua.
8. A aoaparlaoB sf tba affaaVa or AKfarcat lutbMa of
•urfas* traataaat ea tba tbanaa ebarsct>rlatl«a of
lb* i«ef aaatlona.
Slaaa tb* tblrt obJ*«tlT* ma alraady tb* lubjast cf a
ffaaUl laport, and alana lb* aaeoad aaaud to ba of eospan-
tl«*ly Bjall •Ueineaaaa «t iba aaoaBt. It ataaad tapatmitva
tbat tha praaant lavaattcatles ba dtrtatM teaard tb* taflalta
«ata6Ualga*at of tba etamil Inaaaittuoa ooafftelasta ef tba
axt>art>aBt«l reef ••atlon*. RavlBg raacli*<! tbta aaaslualca,
tba rollovla^ outlln* of apaalflo gbJ*atlT«a aaa tAt apt
1. Tha lDVaavl«atto& or tba raasosa for tb* urruuliu*
agaouaCarM U •valuaiijag Un tbacwii tranaMttanc*
tcafflelaat* (B >alu*a. ^.v. l«)
a*tabISahaaat of a dlffaraot appcaaab to tba
avalgailoa of tb* rfsMni la r«ra* aU Uialr •rfaota
00 tba atruatura
S, Tha araluailoo of tba gihfalaal oonatasta of tb* reef
avottoaa on tb* baiil* sr •(panaantat 4*t*
*. Tb* etarall tbaraal tiaaaalttaaea
b. Tha tbonaj esyaeltj
0, Tha eoollng eenaeabt
«. Tbg 4at«ralaatloo of tba *rf*«ta of aatural pbaooMM
aa Uia parfgnatae* ef tba roof laetloga
a. nad affaot oa aurfaa* eotoduotafto* floafriol^ta
Ul- IffiHl cr ohaoe** of wind apa*«
tel. EffvDt or'crlaatatloa sf t«of oltb
nat^aac tc BlBd dlr««tlaB
t. Ctf*et» of raillattoB ocl tha parfenaaea of
Ua roof NQtloDf
11). trlmet aeiar radlatloa
{«|. Ifr*«t 00 aorfaoa fllB aoafft-
elabt*
|b|. errast ob tsaalMlM mlua of
tb* aaiartala rtttla th* roof
aaotSCBB
iel. (ffaot cn total baat loetaat
isni'*) of th< roof •aetloaa
It). Olffufod dajitlaa radiation. *l4allar
Ba>lr*ia
ISt. SojatKa mdlrttoa
(a). XTaiiatlce for ae«a trplaal sea-
diticaa
ibl. trfMt vB tM aagoitud* or tha
cat dartlaa radtatloa
<<l. Cff*at on aurfaa* flu goofflslaata.
leiM^atUe raluoa cf tha tt>ot m-
tartala, aa^ tba taaparatura of
tb* gaoiiiartaeiit*
Id), irraet ca tba rata of eoollnc of
th* aoaparCBca'a
3. A ee^orlava <>t tba coat* or oooatruetloa and
aalstxDBco* tb* dlf;*r«Dt rcor •*etlen* sttb a
Tt«* ta i>*tfnilBlcd lb* "polat ct 4lalalablB« rvUtma*
Is toot Ibautatiaii cui frra atruntur**.
<UtU.TSIS sr TRK FSD8UK
ainr* tb* *st«611tSa*at gf raltabla qaastliatiT* tain**
0? tb* traomlttaaa* oe*fflfii«fit* of tb* roof *a«tloaa m*
tb« riral Ula obit'tU* of tba *enc, tb* aoaljrala of tba
;rctl*a *«« llraotad toaard that aad »t Uia oataat. It la
Batur«Sl7 to »* pr«MU**d that all tba othar faetora afraet-
ias tb« Tarlatioaa of aoapartsigt t*Biwr*tut«« would p*o**url-
ly t* tr««t»d iuflie*atalljr.
P*t*rBlnatl<a of tb* Tb*ri*al rraaaalttaao* Oeafftalaata
TbB »t«aaarJ b«at timaaalailoa aauatlaa
Tb* aatt •laoaatarr appreaeb, oaoaljr, that of aaajMitlag
th* OT*nll irunBattaae* raaton of tba not aaatlcaa dlraatly
OB lb* baal* or tha a*p«rli**atal data au tha flrat aathad
•aaifxad. tb* ataadard b**t loaa fonula (^.v* B aod B41
i - 04 ITj • IjJ HI
•a* ua*d for tbata leraatlsatlaaa. la aqoatloa Cl)i 4 la kaat
lo*> troi tea B^opactwiBt tbroufb tba root La SlCl't > kr*'. U
t« tb* ovtrall tbataa! tiaaaalitaBO* ef tha not Matloa la
nV't t br'^ * ft*' I T*''. A I* Ua ama of tba raaf la ft*,
aod and ara raapaetlrvlj th* laald* aad autaida taeyaza-
cur** Sr. °f. A« • Kartlag poisi tba aaanB^tiea of tka axlataaoa
of • (ivadr stat* or haat iraBtfac ma aala, Tha* tha
baat laput te tka eeapartaaat *•* aaauaad to ba a^oal to tha
^^1 baat laaa tJxm tba aoapartaaat* aad tka lat* ot loaa
of haat aaa aaaaiaad to ha aoaataat.
Tha total baat Laput wa aaailr ealmlabla alaaa alavtMa
haaMra mra und tor tb* haat aButoa. nw aaovst of haat clvaa
off br aa Blaatrlo haatar Is m'a ( kx*^ la glrag bp tha ton-
Ola (f, <r. t>i
Qj • t z 1 z S.41S (t)
is Aich ta «hs kaat l^t U BIC'a i hr~l, • ta tb* aaltaga
(»p aeraaa tba haatar, 1 la tb* aapaiaga tbroufb tha baat«r,
and S.«16 la tha thaml aqalTSlaat la BTC'a of ona Mtt-heur.
Dot all of tbla kaat laput, aealt 6a auppoaad te ba loat
thnu«b tha raof. na aaoaat loat througk th* ethar aalla
aaald ba aalealatM. bomoor, alsa* UBa* mU* >ar* mU U-
aalatad altb MMrlala ar Knaac thaiMl nilfUnaa, Calii^
tb* haat Ig** thnagb that* otb*r aalli {nV'a z hr*^), 4,
tka laaa tkioasb tba root foud t« bai
®• «l - «» {»)
aaAlBla« atoatlosa (1) and (SI aad araliatlas tba kaow
taastltlaa, a *alua af (r •** ebtaiaadi
0 •
* 1*1 - »dl
IfrlfTlt nf "| Baaarer, aaalrslos 0, It aas ba •boa that
0 la set aatlralr ftapaadaat an tha phpalaal oesataata of tka vtar*
lala doapoBlbt tb* roof hut that It aabedlaa faahon «bleb Inalada
th* •rraatf of TarlBo* aattir*! vaathar pbascaaaa. Thaaa affaata
ar* a«M«stad for alagat (atlmr bp th* eutttda aurfaa* fUa
«a*rfletaBt. a«<i*llrdaal«Bat*d aa f^.
vrttlac tba aaalpala of 1? tor anvartaaat r, in«. 41 U.t-
"WiTFT
8ai» f^ la tba tailda aurfaaa flla traaalaalen aoafTlalaat Ls
•W'a * br"^ « ft" * and f, I* a aerraapoaCE* ooarflsUat
for tba oataida aorfaaa. K, la tb* eoaduatl*ltp of tb* 1' loaula-
tles board, a, la tba aeadustasa* of tba 8^^^ air i^aaa, aad
a. It tt* donduetaaaa of tha calTanlaad aba*(, all la tasB* ef
B^V'a X 1 ft*' z anddarutd for a spaalfl* thleknaaa.
Is (aeanl It ean ba auppeaad that *11 of tb*** traoaBlaalos
aharastartatlea ateapt f^ raaala aoaataat to all piaatlaal por-
poaaa NcaMlaa* ef •aTltvnaaBtal obaiM«a. Aa t*1u* of f on
tba otbar band naaaaaarlly 1* a fuaetloe of (a) tba alad **lealtp,
(b) tb* wind dltoetloa, tad I*) tb* nat rauatles tbtaaaltp.
Xa otbar aorda, anp aatural pbaaeMtaob ablab affaata tka eutalda
aurfaoa t*Bv*i«tur* of tha loof aff«ot* tb* outdd* flln eo-
affleUat. Per azupl*, oo attll, el«ar nl«btt tba eutalda tor*
faaa taatMntar* of tba reef aaatloaa la fraqaantlp ebaamd t«
fall h*le« that ef tba out*lda air daapit* tL* r*ot that th*
B*t flow Of baat la from th* eopartatnt to tba air. Tbla la
a aaalfaatatloo of tha goaatoa phaooMsoo ahlob aaaaaa th* fana-
tloa of da* and froat on azpoaad objoota during tba night. It
raaalta fiea tba radlatloa or haat frea tba aartb tc th*
ataoapbava. Tba point la, bo*a**r. tbat gsdar auob oondl-
tloa* tba TBlua of f,, aetually baecaaa aagatlaa. oppoalag tta
nat beat nev. To «lta th* othar axtraa*, oa eltar, aeld,
albdp dapa. the roof aarfasaa no tba auanp atda ef tha taat
beuaa hava baaa obtarrad oo aararal oeoaaioaa te ea e*«r M"?
Mmr thaa tb* atr I" abora tba toof aurrte* and lo azaaaa of
(dl
(81
te°r aaniar than tb* loaal ataoai**ia. a«ah a aeadltU* t»-
araaaaa tka vniua ef f tr*M*ndonalp»
a. svrleualp ^saa V aa daflaad a«Batlaas
Idl and <» iMladBB f,. It follom that tt tpnloaa taaad oa
a^uatloa (4| *111 aot ka phpalaal aoaataata of tba reef aaa-
tlesa. la a waaara thla raaaaal^ aipUina tba wiatloaa
obtalaad bp Xvaa la kla aalaalatlena of P. tppafastlp It thla
Uaa ef Maonlie la eetrwat, tha aUalsatlea of th* Tartahla
f, ma Vahaold naslt la tb* aralaatics ot a tnaaalttaaaa
aaafflalaat of ooostdat eiealtada. With that Idaa la atad. aa
•Ufaatlaa aap ka a*t ap:
a - 1 lg>
tv the aaa* af reef tpp* T (a** aqoatlaa (B) I. B*m «b aw
aaU p »l« tanHlttaaaa aoaataat of mr tppa P U taOB ot
m>* z hr-^ z rf* z It aap Mrtk*r a* tiMtt*a that
Ihahtah T,, la Ma oataida reer avfaaa tiaparatar* la °V.
••I tta ottar taraa ara aa feiaarlp daflaad. It ^1 h* aata*
U (T) twt tka ««iw*fatnn dltTarama, to aUidaata Ma aOMt
of f fraa th* flgsr**, la aaaau tad ttom tha laald* alt ta tka
0
nof aarfaa*, thla oeaatdanuea balag tba aalj laal UatlaaUa*
bataaas 0 and P.
U m ooaim avatUaa (») nd 181, It baiaaai aatdaa* IM
uA tb«nfen tbtt
F aaa b* aaUhUahad for a al«*a nor tppa froa tba aapaitaaital
datai S aas ba aalaalatad for aaeh imapaHaaat *ad*r wtsaa
aaathar ewidltloaa fna tba aaaa lareaaUsa; and bp aahatlta-
tles la It) af tb* *alna tbaa ebt*liw« ror 8 aad p. f^ *a> ba
anlMtad for tka roof aaetloaa aad aaatkar aaadltloaa th «a*^
tiOflg
af t . partlnr aaalpala of aaa Bwa ba aada.
Blaa* it 1* kUM that f^ (a aada v of tkraa fukara, aaadaa-
Uos, aoa**atisB, aad radlatloa. aal alaaa tka eaadactlaa aad
•ooTadtlen raator* ha*» auaadp baaa xarr "*11 aaalpa*d aad
•*almt*d U. *• u. U. aad *dl, th* aajaltad* of th* nUaUdS
faator is f^ U aUealakla. daalpslaa f,'
f . \ tU)
• Tt"T—
IB alileb f la tha aeadaetleB portlaa ef la tka Mad
affaat >U*h aAodlaa both alad aad *ee*a*Uea aoivBta, aa*
f^ la tb* *f(*et ef mdlatlea, all. aapraaaad la t*m ot
m'o < br^' I ft -• I V^.
OkTleaalp th* *ff**t of radlatlaa aa «aa ba atalaaM
for aap alTaa *zp*rla*at*l aaatkar •eadltlaa tba aaa at
t. • 1 <U)
VtlT
•bleb followa frca IIOJ.
g* a»MMtrt».Ll ha^tiaB.trt. of tiM Taaia. faMi«*»T«
w* ta la* oatsid* TamaratBJa tmroo
Tba abora analpai* ths* entllsad a ai^a aad dlraat pl*>
aadara for obtalalag valuaa far tha tMiBHittaaaa oeaataata,
t«a flla eoafflalaat aM tha attaeta ef radtatlea aa tha flla
eeafflaUat*. Utbi»«b th* aatabUahaast af tkaaa nlaaa aaa
aartalalp te ba aeaaldvrad aa as li^rtaat part af tha attats-
•aat or tb* orlglaal eb]*«tiT*s, tbla pieaaaara aiesa aaa sat
ada^aat* f<rr tba taalrad d«tanUatlooa of thaml aapaaltp
aad tlaa lag ehaiiaataplatlaa ot tha leof aaatloa*. Obvlaaalp
tboaa latter aeaaldaratloaa alckt hara aaaaldanhla laflaaaaa
oo tka Inataataaaao* fluetuatleaa of aad oenaavaaatlp oa tba
t*ap*ntiir* ralatlanahlp* aaad la tb* traaalttsa** oalaata-
ties*, doeordlnglp a lloa of theogfet a»Tl jm* ter tba datanlaa-
tlaa of Ua thaiaal eapaeltp and tba tlaa 1^ ef aa«h taat haaaa
aoapartaMat n* felloaad oat.
CaflnlUen of tatM. va daflaa (ba Uis *Ua* lag* It mr
b* atld thnt a glraa strvature baa a tlaa lag If th* iMdda
ta^ratura aaiLa* aad alslaa ooeiir latai thaa tb* aerraapaad-
lag oatald* t**p*Nt<ir* aziaa aad aUlaa. Parthar, tba tlaa
lag of tha atNotor* Is tta iiaa period bataaas •ertaapeedln
polata on tka Isald* and eutalda taa^rutai* aoma, asd Ita
uslta ar* tlaa aalta. Is addition. It aap ha aUt*d ttat aap
aleaad struotura •zklblt* * tlaa lag.
Is tans ef fadilar phraleal aosstaata, tha tlaa lag ot
a •truetoi* la a foastles la) of tba e**nll tiusBtttaaa*, 0
111. ef tha Mlla of tb* sttvatur* aad (b| of th* th*<ml
aapaaltp of th* atraatsra aad tta aentaiits. Its th*m *•-












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































timBMdHlu, ud tbanfoi* it* muld iimiii se»-
acsBt raisTdiMB or •BTlicsaaaUl eoBtitlsna, aaA tta
tlAB lajs wsuld ba larinit«l7 iar(0.
3. AXi Kasm itruaturo* aiUMt k nluaa abloti IBIl B»-
t>«u ttiB oztraaB aeodltlcaa tewilbad In 1 uA t
•beta, BB&a bavlot altbar aa Uflaita K or eaa afual
to wro.
*. Slsaa aa oxpeeaat eaa £a** a» «la«aai<>a*, and alM*
t of lU) t* la Um oolta. k aHat bo la raalpnoal
lia* wii ta.
&- Xf Jc mad th« ta&iporotaro dtfforoaeo. T . at t • 0 aro
Kaoaa, tba taa»onit<i» 4tfforaa«o, T. at t • a ms bo
dot«rslAad>
Kafarrla* baak to tba pmportlaa of tha tf of afnaUaa
IH] tt »lil M sotaA ttat cb»r tolulda Mtb tbaaa of tka
**• of Nwtoo'a la* (Ml. It ahmild b« apparaat ekat tko tvo
ai* tdMtleal aa Isag aa tba tlM luUta uoa4 an cka —f u
botb uaaa. iMaMe-o la« ttuia &tiraB a •atlio4 of aralaatlas k.
Sraluatliia. iaaua4ii< that tfea laaldo tawntua, Ij, ap.
pnacfcaa tta eutaUa ta^pontura, T^, aesortiag lo mrtn'a la>
of «aoilii(i
"in • '««' • '*lo - 'io' «*»»
tlM t o;
<*Ib - '«,» •*" • <'t„ - *4,1 (»J
•ad taklBs log, ot botk aldaa of Its],
lot »Iia - Td ! ♦ lea • log {«i„ - (M}
Tnuapoalaei
♦ Tdot - *«« ««1b • »
• 10« j }
- »d. 181)
at tlaa c • b.
Tto aoollM Oicarlaaa:!. Jttr naasaa aat ova,
tbla aatbod ef aaalaattikd k oaa ba oaad oBlr laltb tbo craatast
pOBBlbla dlaoratloB. eoaditiosa for datamlalac k ozparlaaatal-
1/ IfToa taat bouaa Bbaarratloaal aiekt bo apoclflad aa folXooai
!• TAo axpariaant oob baat ba sada oadar wlstar o«Qdi*
ttoaa «baa tba baat flow la pradeetoastlir outaard.
t. Than Mioald ba so boat addad to tba ativatara aftor
tba Btart of tba aaporlaaBt, tbougb tbo atruatara
•bould ba aamad Uierau(bl7 baforobaad to prerlda aa
adaqoata raaaraojr ef baat.
S. ainao oc boat abould ba addad tc tba atruotura darlai
tbo ta(t> tha obaamtloaa aboald b« aada aft atsbt
natfar asBdltlsaa of aisiaaa todlatloa.
4, Aa affaot of vlad abould ba aUaluitad aa aaab aa
poaaibla.
t. Ibo oBtalda air taaporaturo Aould ba aa aoarljr aoa-
atkBt aa poaaibla thnugboot tb# ozporlaaBt.
Sia Boaaaaarr ebaamtlona aadar tha boat poaaibla aes-
dltloaa baviBC baoa aado, k aaa ba dotanlaad for oaab toat
aaetloa br a ilapla atatiatloai •aalpulatlDa. If Nawtos'a
lav Bold*, aa baa baaa aaaoaad, tba toaparaton dlffarvBMa
17fT4l for aaob ooapartaoBt durlag tba taat (arlod alll nrj
aa ax^oiMiBtlal fuaotlaaa ef tba tloa, t, alooa k la ooaataot
for a clna eoavartaist bad toadltloo.
Aatnlghi Itaa ralatloaablp abould tbaa aitat batvaaa loclT^-T^J
BBd tlaa, t. nsoo . I4,,
"• 1311
k aar bo ontloatad snpUaall)- aa tba alopa of tha atiai^t
Ilea obtalbad abaa lo« (t| - Td) ta plettad agaleat t,
DatoralBatloB of a. Noa k • Q (f)
• - g (U)tbarofcrt
nirtbanora
Al*l - ♦«)
ttMnfera • oaa ka avaloatad ainea 0 aa* k wa ba araloatad aa
daafirtbad abora.
It Kill ba obaamd tbac tba anloatloiu of k and 0 Buat
ta Bad* for tba aana aaalroBBaBtat aoailtlsu. TUa Mooaaa
dtrrteslt ataoa 0 auat bo baaad sb as OTaluatloa la BTS'a t
ht'^ 1 ft*' t "T*^ of tkobaat lapnt to tlia coapartaaat la
quMlloo w&lla t aao ba obuload cnl/ bj at«pplB« tha baot
aapplr to tla eoB;arta«at aatt lattlag it oool aatuiaUr. Tba
•oat faaaiua •oLatlaa tc tbla problaa aaa«a to ba tba anloa-
tlcB of V OH tN baalt of 4at« takas Jaat praaadlag tba tlM at
•tick tka haat aupplr la ateppad, aoi tkas tba aTaluitioii of K
BB til* baala of tea uppar oad of tha aooliag ourra obMlsaA by
plottlBi tba data obaanod aftar cottlBg off tlw boat lapat.
ir tbaaa aoaAlttou an fiUfUlod. (ba faliu of a obtatood W
(«)
asbatitoUaa Jji ISS) alU ba (ba tbaraal oapaoltr of tka «a»-
partaaat Is no'a z i ft"' attbta aoaa MZfta of oRar.
Aa a ahaak on tba ralua of a oblaiaaa br tba abova aatbod,
It aeiU' appaar tbat ? |a4«tloa T) aad a aaoitB« aoaitaat baaod
OS IT| -T,,). Tq, bain* outalda roof aarfaga t«apantar«. 1»
auad or (t| - tjl Bt4I>tM ooablaad ta «tTa aa •Tal<uittoti of
a. Tha Touonlae alilbt ba autlloai tma:
1. 0 aad k aa daaorlbad aboT*, I.e., boaail «a ITj - T^l.
both iseluda tba affaat of tba eutaldo aarfaea ooamtSMit.
r„.
1. S aa daflaad In afuatloa I?) aad k'
k- • 1 <33)
at ttao t • a, totb toelitda oalr tba affasta vltbla tiM
•traotun aijliialTa of tba asafflotant fg.
S. SlBOa a la asaataat tar * (t<raa atnatura aad alaea a
la oful ta^ |9tl, b;aaalov a aboold alao ba a^aal
«. Tba valua of a saa ba obtalbad bjt tba avauatloo ef
faatora la altbar or botti of tba atuatloBa (Se) «aJ
• • f. '**'
rurtbaiaora tba raluaa of a obtataad bp bolb aatboda
aboald bo a^ial aad aay act aa u axparlaaatal obaok
OB aaob otbar.
t. aaaood obaak sf oosaiurab:* aaliia It fouDd la tba fact
tbat botb aiapartMtB of tha aaai roof tjrpa la. f. bock f; asd
If or botb aM ota.l aboiUd bava lb* aaaa tbanal oapaoltp.
ta otfear aorda« If tba armluatloa la aornat, a far ooapartMBt
aquali a far acayartMnt altbla a raaaonabljr low pareaet
of arror.
A third ebaak oa tba i datarsl=atloaa la tba aoaat4aratioa






tba rcof typaa aoatatalac tba aeat aata et aatarlal* hafiac
oaapantlTalj bl^ apaairto taat akanatarlttUa aboold abov
tba blgbaat a valuaa. Tbla abaak la oalf farr Bv^rftflial,
but it aitf pRiaa to ba of aitBirinaeo.
A fourth obaoa vhlsb aoixid doabtlaat eoa'rlbuta aaab to
tba al^alfleaiioo aad (taal aatabllatBaai ef a for oatb «ua-
partaant ba tba darlnttoa at n'.viaa far • frca a Itrca
Biaibar of ooollatf aail aaraia^ azparlBaota.
Tba Iffaeti of aadiaUgn r— p—«e.ir«« Jadar tha Bee; Saetloaa.
fiBTlag aatabliabai B aatiaf«ot»rll]r bb* of tba aaasa
outllaad aboaa, tba total beat eoataat of Bar toapartaaot 4a.i
ba aaloalatod far aar tlaa. Iboa ttw boat put iat« iba
partaaftt bp radlatlea b«s oa oalsulataii;
<lo„ • a (Tj - tdl («»>
la ahleb 4ae la tba total btat aeataat ot tba caajartaial la
tana of BTV'a x ft*' at tLaa, t • 0. Taka alao at a tlaa.
t • 1. Tban • tae ta aa axpnaaloa ef tba tota: boat (ala
ef tba leapartaaat durtaj tbo glaaa ttaa period, lot ai aay,
oaa bear, rbartfon
'a • ««I ♦ "Ido <'•'
8o« OBdar atacar oeadltl»at a poruoa ^sf tba baat ^la la put
lato tba eoaparuiat ty i^lflslal aaaaa. Tbit aasuat aa>
raadf baas aatabilabat a* Iba aat ariKlila: baat taputpr
UBlt of roof aurfaeo area. If tba baat lapnt if aatanl aoaea
b« taniad 4^.
»r • 4, - « • VI * *40 - « '»•'
The ndlatloe morda Alt (Ifa a ral»a ftr tba total Rllaat
asarsp laaKaat se tba tta! aurfata. m;t al4bt »t tatwi b.,
U FD'a 1 ft"® t 6P"^. Itea If aa llMda tbla -.aat quaatltr
bf tba natural baat ir' "woalad ;rsf*rlr for tba tlaa
lag, ao g«:
• «r
ta ablsb a, at^bt ba ta»a£ Iba *rr*«:t«« ataorptlait/ of tba
pa-tteolmr nsf lagtlca 19 ^uaati^a. tba aiilaux. alataua,
aad aonal aalua* Of a, an tbai tmrr Ibysrlaai fa«t;n t.-
ba soaatlarad Si: laalibtaif Rr auaar s.^aJltSnst. Tba Jtallar
Iba Taliu a^, tba l^-oar vlll ba tb* ;ar«aetM« abBorptisa
of raitaat baac uarAir by ttiB r:of M.-C.-ia. .»T-..-u<;r a, la
aartabia da^adlag on ndiatloa. bat Ita algBirtaaaea la creak
alnoa aaaa drtarataal, it la aiiplleabla for daal«B for aap
ioealj tjr.
Hov uadar sl^l ooadttloaa. will M fooad to baae a
aa^attta nlua. If tban 4^ la dlaldad by 4. tba affaottva
aalaalTjty of tha roof aaatloo, a^, irllt ba ebtalsad. Tbla
faotor,
(M)
la of aigainaaBaa la alaear aoaUllea daatgn. Siaaa It glaaa
a ataaon of tba beat Ian tbi«agb tba roof aaaUoa bp laAla-
ttoa ef eaarsjr. a«. oaoa aaalaataa, ta a^Uaablo Ibr daaiga
for mtty 1cm*Hty.
la ooaaoatloa vltb Csa) It abould ba potatod ost that h,,
aad thanfora Bg, ta oMaaarad for tba aD«tb*faelag Beat aarfaae
oair, A eaponta •ataralaattoB sobII be aeoeaaair for Iba aaaa
of roof aarfaoaa faelag aortb. Tbaaa tao dataralaatlaaa "ill
glva tba aitraai Baeaaaary for daatga.
It la bl^lp pnbabla tbat iimij aoaAltloaa mid gaaaxa
tba daalgB of aoutb-faelag nofa, tbat adatar raadttlaaa nalA
I
soaani tba daal«B of aertb-faotag roefa, aad tbat dlffaraat
tppaa of >oof Metloaa aould ba aaad for aortb aad aootb alepaa>
napaottTolT. for baat raaulta. To daaaaatyate ttda feat, let
ua dlaauaa a gaDaral daalgo. rirat, k, tba aeellBg eoaataat
aboold ba will for both ddaa. t» laka t aaaill, a <U) absald
be lat«a BBdS awll. Tboa MtarUla of bi«b tbaiM aapaslti
abeald ba uaad. Tba Maaalaltp, a,, aad abaorptlntp, a,, an
tba prlaeipal faabon abl^ eaaai akaagaa of aw film oeafflaleat,
f^, abtob la tniB ta tba prlaeipal aarubla f»*r of V. »
ta kapt kU. 0 alll mta ivll. aoa aaOar aMar eoaUttaaB
It le dealrable to exolada baat froa oatalda aouoea aad la
alpata latatul beat. Slgb aataalTltr alU aid tba dlaalpatlaa
of baat fioa t>» roof, toa abaorptlTltr elll aMe for a alllaa
or baat abaoivtlea. Tbaa It appaara tbat tba pzkaa ra«lalt«rt
a BMiar mf aaattoa era loa abaaiptlaltp aad btgh aalaalTttit.
Mar alotar ooadltKaa. boaairer, l\ It Aealnbla ta ntala a*
Mob ai poaatble of the artlHolal baat lapot AIIOb tba auae-
tun aad to (ala aa web boat aa paaalble fraa aatai*. Tbeaa
piupeaea aaUtl tba rMllaatloB of blgb abaoipttritp ralaaa aad
loa aalaalaltp aaluaa. Tbaa U aaaaa (aatnbla to daal* a
BorUi'faalag raef for bl«> abaotptloB aad Iot aalaalaa. aat a
aoatb-fbolM roof for lea abaorpttoa aad bt^ aadiataa of n4t-
BBt aoatcx,
Psrtbar atnilaa of eoaallanbla aalBa aad tataraat alAt
bo dlraotad towrt tba aaalrata of tba trabaalaalea pbaaeaaa
attbla tba dlfferaot roof aaatlaaa. Saab Istaatlgatleaa aoald
ba dlnatad tercrd tba deUiBlaatlos of the abaoniU*ltp aad
ealaalaltr of tbo taapoetl*e attrfaoaa atlbla tba roof aaetteab.
tba ooiwaattaa aad ndlatlve baat ttaaafar. aad tba aftaeta af
esterul obtI roaaaaua abaagae oa tbaaa faator*.
Is geBoral tbo eoollag eoaataat. b, la tba baat aiitorloa
ef Ibe bebaator of Oa aaaoial roof tppee oadar aartoaa ooadl*
tloaa. If aa dirrareatlata aootoa'a laa altb rai^ot to Uaa,
t, the atcBinaaBoa of k aa a ttaa-takvaiataro talatleaablp U
breia^i oat)




iB abtA tb* alaua I-) algo ladlaatoa btat tba Uaa iMa oT
Bhaage of T la a •earoaaa. Tbaa aa oaa adtai aalttlac tba
alga.
(U>
ableb la aa algobiata ctataaaat that k la tba late of
of laalda tai^antuie per dagroa of taa^ratan diftaiaaaa
<Ti • T«l. The teoar tUa rate |k) la. tba am aaartr
tbo atnaton appiaaab tba Ideal atata of eoaaiaat taalda
teapoiatvn.
nth furtbar atadp It aeaaa aatlnly tMalbla tbat •
aratur-rll- nlatteaablp baiaaan k aad tha aatunl aaatbar
pbeaaaaoa aeald ba aat ap for gBaaral appltaatles ta tbo
deatgs of reef aeettoaa aoaaiad altb abeet ataal (br abr !•«•-
Uaa aad asp ertaatattoB.
srvtaniATZcc
na ebjaatlaoa, aatbedt. aad raaalta ot the tlrat taa
peara' aeik ob tba atadp of the them obanetartatlei af
tiw ta*t boaaa roof aaottoaa baaiag beaa atudled. tt
Saeldod tbat tba a^ilpaeat alraadp aoaicaalatad aad aat ap
•Mid ba adaqiata to gat tba daatrad naolts. the tavoKbbt
naad aaaaad to ba tbAt ef a aufflataat balk of a'ta takaa
uader tta proper aoedltloaa.
PnllalBaiy
Baron beglBBlag aap fartbar arpartaaatal ebaaraaUoaa
It aaa aeaaaaaqr ta allaSbato u eeaplatelp aa pobalble aay
Tottlga of lanitratloa to tba ooapartaabta. Ib blp fbaala
tvaa (4. •. !•! atataa tbat a pnbabla naaan for a>aa of
tha dirfleultlaa }ia aae^uBtand tn bta aaalyaai ^a tbat

























































































































































































































































































































































































































































































































































































































































































rlaes aich aor* r«pl4l)' ttao to«a t£a
sattid* fttr Mofarmcsn ao itet (fj - T^l of (4) t*
ttila nmSti is a a*t SacrMM of 0 •loco
{ au A faaaifi cooacaat.
a. THa D Mlua for tiw Bonn aioa I9j) aoapanMBi tote
to loenaao turlae cba Iwiar* os • «l*«r da/
(TaUa 1^1 ahleft taedoeey aaast W »• eoatnt? te a
a»o**. It irtU M OEiaA brnvar tut BO ttraol aolor
rMlattoa «trl(as tl* oorlli reof nrfito. flM 4irfUM
ndiatlen la Ml aufflctant ic mna ck> nirfaoa aa
do«a tK* airaet Miar rMlatiaa. furttaraera It idll
ba aetad ttal alsd affaet IBtaotinaa ilia i«t>-
4a&«r tcKard tba Iii^har 0 aaluaa. O^io«alri tta ovt'
al4a air ta^antufa rlaaa aora n^ldlr tliao daaa t&at
of tta BurUi ea^artaaat t&ua r«4ualat ITj -
•hliib SBcraaaaa 7.
«. TBa <irfara»«* bataooa (ha affaata of Utaot plaa
tlffuat ndlattcn loB mbIIi lUa) aad diffuM ladt-
•tion OBlr ioa aartb alda) aar M laas Is a oe«^cl>
aoB tatavaa (T valuaa for tt« aortb and aouth aldaa
oa alaar dara- nia aai bo atU alsaa M dlrast raA-
latUa ta nnlrad tf Uaa aoKb aids of tAa roof isr-
tt« autar aoaths. It. *. t)
S, Tba P nluos abov ah»m»a wtrr a*** alailar to ttoat
af V for alad varlstloas.
(. la raspeasa w n41atlea. p Uarauwa, absraaa u «a-
tiaasaa.
T. Osdar aeat aoadittoaa U> a., azaayt aMn f, W-
sooaa sacacita daa to tte ptMaoaasos of astraaa ro-
fadlatloo (roa tba aartb to cba atasapbara) P la
•natar than D. TUa MaiUd ba apparaat upoa
raforaacs to a^ustlea [01t
0
lAlob iMaa Mac tf fg 1» poaltlra. n auat bo aasiaar
t*aa P.
*lt«aii(Ii asab ot tba aba«a ccaalaalaaa Is dsBlfl-
saat as • atap teaard Ua saiatloa of IM pf«bl«a. It aaa »a
ssaa Uat anaa etbar a^proaoA aat aaoasaar/ If tlia affaata
•f»atrla« t« ba aottFa aan te ba arslaataA. Tbta fan «a«B
rlaa to tba axoad and UaH parta of tba prsblaa aaairsla
alraady daaorlbad.
IwrCTaaaata of tta T.at lau«M.-t
A amtiar of la^rsTasNst* of tba appantu «»ra auwaatad
by iba pnUaJsarr taut and analjtaU. Tkasa U{>n*aa»Bta aara
•ate «i auloknr aa poaalMa la praparaltM for tba ooivilalleB
of a :arca bull of csatlBBSu* data la a riaal aletar oosSStloo
laat.
Boratofsn tta *ai*«aoaattr wbjel aaa uMd for tba
*««P«f««ora obiomtloB* asuata^ oa tM nail of tu tast
boBsa lajtruBsat rsos. vc irlad/ Ufi tba vibrociu of Ua
atraotuia ibeek tba calTUoaatar vlolaotly aauucb te —~
soourata okaamtlsai ail but tafwiatbU. tba ftrit tarma-
•ant it tba taitliK ayvaratua aaa Iv anuil tba (alT«naa«tar
00 a Mptraca atasd ahUb aaa aat In 10 laebaa of aomraU
la tha (reuM, SBd aan aautraot«l av aa t« aUnil antlc*l»
T^au n
STnoanmUad Valuaa of Tj, and T-,
for tMa IB k iMtonUnattoD*
•oof trpm A, r. a«d 0
fr«a of tba bitlldlBd. Tba salnsoaatar ari«li4aaaBl aaa fartbar
la^rovad by aMaiU^ tba taXeMOpa iadapandaatlr of tba
iBStT^iMDt. Tbia aaa a?a&^llabad by auapaadla^ tba
talaaeo^ Proa tha oatllad of tba oootrol rooa.
la dataralstac tha baat >o*a tbrcuir tba oea^rtmt
floora attaa tba aa^dulatioaa of V aara aada» it aaa aotatf
that tha batdbaaya Isto iM ao^naaats laara tutts poorly
iBsolatad. Tbaat aara laaulitad fuKBar by tba addltloa or
a trlau«ular piyacod lAiida dsor oarryiac • pail of I* tbimc
flau wool* Tbo laprovaaant aaa alaad at botb laaraaaloc
tM SoauUtlBb *Bd dttraaalag tba leriltratlos at Uh batah
•Btraaaaa.
To obtatB aora oaariy nifoia eoadltlcB* is tba aoiiiart-
•aati. It m* aoaslodad tbat a radoaiioe of tba taaporatura
Of tba baat seuna is aaat of tha Ma««rtaasti souid ba la.
alratla. and tbat tba aabatltatloa of lUbtlaaa baatara for
Ufbt bulbi, ahara ttat aaaU ba faaatbla, aheald ba aaSa.
A«esni(«ly aoat of tba lt«iht>b<ilb baatla* iwlta vara ra*
plaaad by ItuntSaaa baatara. Te ra4iia« tba atirfaaa tai«iara-
«iiM of ihs baditar*. tbay aara plaaad la blBsKasad tin sabs
of aartona aliaa aaaordlu to tba aaouBt of baat te Mr Alsal-
patsd. Tba ndlator affaet tbua oblaiBab radgead tha aijilMa
bast souna tas^ratura to 1(0^, tli> mlalM* Ming
botk lalac Bassurad Is a roos taapstatuia or ft'T.
Tba sbjaat of tbua raSootac ths Baas baat aeuraa hb|iiib-
bvra MS %c rsduoo tba varlAtUs* oataaas oe'^rtaasu daa «e
raOlattfa au coataotlaa affaats althla tha aontiartaast i^aa.
yiaal pn»aratlMt* for tha aoagladlac taat aadar atatar
aobdltloai coaalatsd of tha Isstallatioa of a naoHlag aarooiT
thsraoaatar tor aiBlilac a oootlauoua raooM of tba ostatda sir
taspacaiura, a earafut Isapaotloo of (ba aatOklBi of tfca roof
aaottona, and tba taptaaaaaat of lbs pyThalleaaUr. sat tUa
llaM aitr. Its slaascta »aiallat altb tba scatb roof asrfasa.
liparlassUl
Tba ftoal ssrias of obsarratioaa of ths taat hmaa ba-
IWTiar usdsr irutar ooadltloas aia »a««s oa PahKMTy «. IMS.
Ths ohsapntiima aara cor.tlaaad althMt latarTMptloa uatli
Pabruary 11. I9«a aod thay aerarad niirasaatatlta aistar
mihar oasdltloaa of all cypss for tM looalllr, air (s^r>
sturas nnctac fiwa .l«®» to • »®y duriiK ISai ysrlod. It
Is rscrattabla ts aota tbst tba raaoiOar aaad ta soajinstlsa
Bl.th Uta pyrtaUoaibar for •sUtal&iAC a aoatlnaaaa vsUatlaa
raaatd bs la pevr aijaataaal darUc Iks sarly lan of tha
U*t, •ssdjBataaata «R sa4a ntb tha rasolt ihBt Mb «f
tha nUabloa raaaiAs bra aaab battar thsB thasa jblslwd U
ths prallalaary tast.
Oulas tha parid* of tUa fUsl sarlaa of taat oliiiiia
tisu, It aia aasalodad that aa aipiriaaatal aeeiU* taat
ShooM ba mmim ao aa to «>ha ^aalhla tha aaalnatloa of tha
aooUa* aeastaat of tba aaaaMrtaaata by tha aaa af aaataa'B
laa (M>. Moor4ta«ly tha baatara oara abat off st tsM p^a.
OS Pahnwry U. sad tai^iratara obaanatloas aara aato aaaiy
tf KlBiftas tharaaftar Btil tha saBalaaloa of ths laat at TiM
Tabraaty IT. Tba aoellat data thas aa^llad aara thai
•aai far anliisciaas of taa ooaitai aeaataats of ths
Tabu n
tKliiaa r<Tr Cosntlnii UMt I«as ThreaA
a^iiarfant fat la,
Surfso* ocafflolant for S.} apN«1'< on ^TanlMt




aarfsea ooafftBlait far 1».0 aph alad os valiwlnd
shaat stsai ••••
Bu^ca ooafTlaJaot for IS.e aph airt sa ertlaup
sarfaos - - *.0
surfaoa ea^lstact for atiU air «• ahaat • U
SwfaoaaoafflBlaat for atill air «e weaary, aierfasae • I.M
SoedsBtMss of ahlntaas • i-*
Ouaaostaiio* of paps wd shntU^C *
OeadvaUooa of OalBVai •
OoEdiMtlTlty of fir liaas* *
Osaduatlalty of -loosvrMl* ocnataU
li»BlaUc« •
TVaiinBlttsiiea of Boor «f a»wisrW»«» • «.<»»
TTwiKlitaBM of «U fartlilea •
for ac*.rt-ots r":# XiJt:
"T
esrtar aau 'it* 5?:^:
partttioB 1^1 a^ M-o- i::";::!;"!'! -wii
: : : • «.w .«•«•
rub. 26
«;00» ]).2 A6.9 4X.2
«;» n.l u,.7 42.6





























)t.7 U.O M.» H.$
34.5 )).« U.» )j.4
>*.« )>.6 H.? 11.7
U.3 3J.i U.6 «.«
U.O ]).0 14.2 I).4
. , Jl.l JJ.J )4.) )J.7
U.J 34.4 34.J JJ.J U.4
)4.4 U.4 3A.A JJ.7 JA.if }J.«
U.l JA.S 34.2 JJ.» J4.J JJ.T
U.l 3J.9 >4.1 }3.7 U.O J).J
J4.0 JJ.7 JJ.i )j.j jj.T „,g
TJlL.- IIJ
Vdlii^ of 17, - T^) moi IT, • T.









ll:30y 1.& *.1 1£.7 U.O 12.0
12.7 U.l 11.2 11.P
Tab. J7
]2:IOi 4.7 4.) U.O
4.:) ••.9 U.4 10.8 0.9
- *o.'
•8 n "1 "•f
Il.t S.6 20.9 11.6 19.7 2U.4
a.i 19.1 ie.7 17.1 IK.a
7.4 7.0 17.4 17.0 IJ.7 lft.9
6.7 6.J In.4 i;.8 U.6 lt.4
u.l >.9 Ii.6 14.3 n.a U.6
(.4 i.u U.4 U.O u.6 13.}
4.8 4.4 13.3 1).0 W.6 12.2
4.4 i.o «•> 12.2 10.« 11.4
4.2 ».7 U.7 U.l 10.1 10.7
rest HOUM TeMPEBATUK OKVe _
T4 *(.TtlC amtx AM TttR
andhwalBSttos of data. !• tabsnUIai tha k T«laM Hcv
taa ooib|«rtBa«ta, tha flm assassaiy atap aaa tba vhsknataa-
tloa of tba data. Ths tlas raqttltad for saA sat st t««a<*.
t«» obaarratioBs In*. •). 4apaadlw os tba obswiat. «wia4
ffo* 1* lo K hlaatat. Ths lias af aaoh abssnatloa |te tha
saaradt alaatsl aaa datar«L3ad by IslanpolaUa* af tte tlaa
oa asah sal of nadUfa. Osla« tha latafyalatad tlM aalasa.
taaparatara>tlas Sanaa aar* Um plMtad for tha Ualds av
P*r^A^ laa»ar«tuias, T^ (PK. U), tha ontslta air i^aia'
tiua, T^ |P1«. 10!. had tba oatalda reof airfaaa tsaHntnra,
Tea In*, tt]. Tba ayhabrealastlea of ihs data aaa aiima^iirtad
hy soaplilag tahlaa alatlar to laus O frsa bka «<mas alette*
by tba aboTo prasaduM. Taarantora dlffsraMa aaloa* aat*
thaa ocaiiutad for aaeb half-laar throuthMt efcs «»»lli4 pailat
ITabU HI.I
Tha aootlB« SaliK ths (T, - T^) mliiaa thu e».
talaad aM plotlta« io« (T^ • T^) ataUM tlM, a awas
aUlUr tc tboaa ihavB ta n«. 19 VM arts for aaah «o«aft>
m»t. aiaiur aarraa far tTj - t„l aia shM la n«. l«.
If Saatoa^s las ltd) aaca slrlsUy appltaabla. tha nm iOm»
fotsad far a*ab ao^artasBt aeold bs a stral^t n«« ateas
slaps a^d ba tha valva of k. lha aealiod «caata«t. ths
aturaas aatoally obtalaad aar ba said to ap^rovlate stnUtb
llhas IPlas. 13 and 141, bat ^alta ebrtoaalr astMlly
TUI.o T
*-st \TaraM RMt thpQt. 4i for eioody DlClitsr Fhg •
4 TBSn
!!• Z iloaa to ; 4A :lMs te :Tetal iWoss Sat
Iypa:y s :alr 1.02: ast
.M8<T,-?,
Wat :Bsat iSsst SMt IflMA
: .618(T,-%1 U.ass Ispattrar (hilt
!l.21 ; ^ 1
'* j
A I 40.« U.6 9.8 -3.1 59.7 7W 706 Mb»
3 12.9 U.l 3.1 71.2 7» £ll
p 1 U.l • • 9.* -1».) 6.2 8.3 393 Uo9
2 •14.1 -17.2 •4.2 •1<>.« 33) t)U
6 1 U.9 12.) J.l •J.J }8.6 7U iii tf.l
2 4*».2 17.2 4.3 J.J 72.0 688 616
0 i )6.0 - »l -4.8 31.2 303 371 U.»




i iZ:5 - 5.1. 8.1 • 4.4• 4.0 l.J-1.3 19.41>.J 3H354 i^{ •.7K.d
1 >4.9 4.4 • s-' 1.9 36.) 21t. lao T.5i 33.3 4.0 - 8.) •l.a 27.1 219 188 ?.•
0 1 4».9 4.9 .2 -4.7 43.3 3«7 3$4 U.h
2 46.9 8.J S.$ 4.7 62.7 40C 33' H-X1 ' .2 7.J .2 44.8 199 U«
2 42.3 ».J • .2 47.8 1«( 134 t.i
t 2U2 0.1 • 11.6 .4 19.8 32# )M u.7
2
1
20.a V* •u.« •• .4 17.0 JJ3 Hi 12.j30.7 IJ.J 2.7 a.6 >94 14.)
•I S8.»
- U.2 -i.7 Jl.i u.«
TEST HOUSE TCMPF.KATURL CUfeVE
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1 1 1
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TEST HOUSE TEMPERATURE CUEVE
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nn nrnt ail of «bl«k an momn ivMr4.
It will tn nMb«r*« U tU« soouatloa tlwt llaifteBif
Imt 1< b*Md on tb» saiMitlos of tonmuit iBvlreiiaattaJ,
t^araton. amtmniat Hek to tka aum |ng. Ul. It
l« (Ma tMl tta OBttU* air rartaa waa. Dm
wtatUa of ta* ^Med •Aoatiis tta «aaln4 alimlckt
Itjia nuatlOB la naltem frea »3.»^ to aa.c'r orar a parlad
at flTa M«r«. K i e'alMK «. a. It tfuul* ba sota4 tbat
taflca 10 «U7 aan fa»i41r aad tMC Lta rarlaUaaa taaaiaa
aaaparatlvai/ aftatla fnn tbat polat aa. Fartbanaona at
tba g( tb* 9M>lla« ^onoa tba taltM e( la
ralatlialr lai«« ao tbat tb* total variation of aasunta
CO ao m>n twa 0 at di-Ttl. A* tb* oeella« praaaaa s«B-
tlaaaa, tUa |>onai)ta4|a laeTaaaaa oatSl a £ o'olMk, It
TiStS
MtanicsTten of k Taluaa Tr<^ Coollag
Snrr* Bata
ammta to 12^ la tb* eaa* of acw of t)i* coa»arUMoti. It
la «t Ihla polBt tbat tba aair* toTlat* **rlcnulf
frea tb« attaljbt Us*; tbarafor* for lb* |iuT(oiaa of tbl>
laroatlgattoB Si aaa aeaallaraA tba llaictae talua ef tka
nxiatlaB of «ttb napaat to ITj-Tj» for eba datarmlB*-
tloe of tb* oooUac eoeauat, k. It m» f«un& tbat tba
llalUttoa of a* varlatloo miaia aot »* axoaaaaA U Oo
a«ma ««r« aaaa for tb* tla* psrlod Croa SiDO p. «. to iiM
' a. a. iBBlualva. TUa p*rta4 <•* thoaaa partly alao baoaga*
tba T*l»> of ft aaaaaa to M irrr aaarlr ooaataat.
Iralaatloit of t. Bana< AataialaH wtet fart of tka aool-
ta( aunw afeoitU ba aaa« for tb* oaiabllabaaBt of K, Ua •«(•-
tloD of tba Mat atcalcbt Ub* tbrougb tb* polot* aaaar aoa-
aiaanctOB aai obtalaaA >r tba aatbot Of iaaat *4liar«* (4« *•
• aad W). Cb» aniuatloa of KITabla rz) froa tta aQoatJaa
tbua obtalaaa *•* deaa Mraljr bf auitlrlylac lha atatlatlaal
aoafftotaat. b (tabU ni, *T I.30M, aUab 1* tba ooavarala*
faator by aUeh a lo^rltha t« tba baaa 10 I* aoBvartaa to a
laplarlaa le«arttM. aaa tb*e by « a* aim la tba taU*. la
uaaratand tiM yarpoaa of tnia aant^atloe, es* aaat flrat
nallM tlHt tba aoafflalaat, k, ropraMBta tb* Blopa of
tb* atral«bt lUa 1b ^aattlos. bfarrUa a«alB to a^aatlaa
Ifil) It «itl »• rMaab*r*4 tbat « la alas tba als»* of tM
ftf«l4bl lla* also*. | '
IM <«>
at ttm t • B. Tba o«a(>atatlosi <nr* earrlaa (bmab «ala(
locarttba* to tba baaa 10. thua th* •oaT*rBlea to tba Ha^lorlaa
Maa aaa Baaaaaarr. Aftar tba aosTaraloa aaa aada, tka flcan
ettalnaa bat to b* asablaA alaoa tba tlaa uar*a>aea Ma« ia
tb* aoaputatloaa aar* balf-boar* Ifor tba purroa* of baTlog a
aufriolast BOBbaro( »olat* »iop*rl)' to daflaa tb* eiifT*),
aklab Mia A (81) •«u«l to 8t If t la aaflBad U tana at
boura. TM valiiaa of k ra*ultt«( ma tbaa* aoavBtatUaB
tr* 9ra*anta4 la Tabla Till.
TASUVUg




































































































































11.U26 7i.4799 U.rWH 71.619)
aj • ».ti3* - 4.1171 - 1.366)
», • •.71»} ♦ .66618 • -.0290)
^ I/* * Ici • .06M9 bi • .13378
a, • 5.)40» - 4.01$6 • l.}249
»; . ..696»> • .66927—.02731 _
^ l/» * k, - .06aM ^ • .W76
smattoa or rarr*! j _
ITi• •?«) - 23.24 t.4»31*
••tatlOB af oorr*: .










































































fDuatloB Of ourvs: ^




> •.6»0J7 • .655*1
1/2 A • .0-7»t



















































aj - 3.4530 - 2.J998 • 1.0532



































lemWoB of Cxil^vi _ .a
«'i - 'oa' ' f.W04J













































,28)9 - 3.9642 • l.)197
.61920 • .66071 • .02849
z k'2 • .06)60 k-g - .1)120
TjUUJI TItg













































.j - 5.0W1 - ).t57 • 1.3064
b • -.66418 * .6)09) - -.0)}2}
' 1/2 * k', • .076515 k'l • .15)0)
•- . 5.20H - ).»758 - l.)W
b. . -.67898 ♦ .64597 • -.0)J01







































•attatlaa of CUrtai -^ IT,- • 20.251.926)1
buatloB of Burra: j
IV'aa' "
:T«lfa*i :maaa " "i *• CErrar fTaio** ;ag • :TOforTTOsa-la' • ;lfrru
:of :or f t ^ It; of :of P : T :sf mt :of ?:or a*
Boof:l>R Of • ;6;00 p.m. • Xrfr^ :6:00 p.a.
:r*b. 26
Kttvcm :fe'
TrTi*;2'« :f*b. 26 'Haas ••tUaa JIMS
* 1 .226 .6)7 2.82 2.25 .871 3.85 3.36 .2)2 3.75 4.17
2 .202 .595 2.95 .728 3.60 .ai ).45
S 1 .17) .408 2.)6 18.06 .543 3.U U.70 .175 }.io 8.15
2 .157 .533 ).40 .Sj, 3.97 .171 ).6$
0 1 •m • 516 2.42 0.(4 •6»4 3.07 0.99 .198 ).)0 5.60
2 .204 .487 2.38
6.94
.614 3.01 .208 2.95
> 1 .198 .260 l.)l .360 1.82 u.oe .196 1.84 U.)0
8 .207 .236 l.U
16.17
•m 1.46 .220 1.38
X 1 .U3 .)19 2.2) .358 2.50 16.50 .U7 2.44 13.60











3 1 .155 .m 2.07 la7 .)61 l:JI 4.72 .153 2.)6 4.422 .155 .)U 2.01 .>29 .152 2.16
a 1 .101 .176 1.74 1.97 .189 1.87 0,28 .105 1.80 1,91
2 .104 .188 1.81 .196 1.88 .105 1.87
I 1 .165 .527 ).19 4.O8 .>43 3.29 2.97 .176 ).09 2.49
a .177 •sa 2.94 ).10 .187 2.94
1 .162 .480 2.96 8.78 3.19 4.49 .164 ).15 10.65
2 .ISO • 529 ).S3 .523 3.49 .134 3.90
T1i*raal Oapaeltjr. a. a* 8***4 oa k is4 k*
AV*n«* 0 aBd F Value* for Clo<ia7 ««ln*










4 1 ,296 .7)7 ).26 .610 2.70 .232 .882 ).80 .145 4.07
.202 .68) ).38^ .555 2.75 .2U .8U 4.00 .701 ).)2
1 417} .517 2.99 .359 2.08 .175 .6)5 3.6) .48U 2.74
y olj? .724 4.a .411 2.62 .171 .812 4.75 .491 2.87
e 1 oW .622 2.12 .520 2.U .198 .709 3.58 .661 ).34
2 •204 .549 Z-M .477 S.)4 .208 .421
.406
).00 .609 2.9)
B 1 .198 • il7 1.60 .271 1.)? .196 2.07 .}B8 1.98
t .20? .267 1.29 • 2)0 1.11 .220 .)!) 1.42 .)!) 1-42
K X .)58 2.50 .298 2.08 .U7 .)8J 2.62 .324 2.20
2 a126 -382 3.0) .)17 2.52 .137 .412 ).0l .360 2.6)
r 1 •IH .219 1.6) .198 1.48 .1)8 .233 1.69 .211 1.5)
2 .2)9 1.74 .218 1.7) .131 .247 1.99 .229 1.75
0 i •15) .347 2.24 .3U 2.01 .15) .)87 2.53 .34) 2.24
2 .302 1.99 .279 1.80 •152 .319 2.10 .)02 1,99
B 1 .U9 1.47 .129 1.28 .105 .155 1.48 •1)4 1.28
2 •XOi .149 1.4) .1)8 l.)3 .105 1.47 .14) l.)6
J 1 .165 .6U ).70 .450 2.7) .176 ).56 .498 2.8)
2 .177 .618 ).49 .450 2.54 .187 .660 ).S) .504 2.70
-J 1 «162 .482 2.90 .)74 2.)i .164 .479 a.90 .411 2.0
i .190 .6>4 3.56 .45) 3.02 .1)4 • 548 4.09 .481 3.59
rT**Tn>1*'tfff f* I' ** «ke*a [Iti. k t« sot •
pkjalsu MBCuat of ctraa atniatuT*. bat it nirl** 41r*atlr
*• tk* valM of g, aUah U cm 'lUi aUoctag aBTlraB-
•aMl seadltlaa*. Slaa* *11 tt* '•rrlac tmttar* ara io*
tla«M keth Is S wi) Is K. St ts taparaim tbst tha aMStut
•t vnpsrtiMalitr batwaa k aat 0 »a a ptralatl aeoataat of
tte nnatora t( K **4 o ar* mj.uat*4 (or ttta aaaa sei)«l>
tiou. nia fMt la atoM aai* asulaaljr U Uia a^uattea:
k • £ 11*1
a
It ka fwatloA tkat • Id tua >«iatlsa U aa£Ua4 aa
tM tteiMl aapaalir of tba ilvoa aearatvaaat is cam at
m'l I I r«*' abaaUla U tats* of RO'a x °r*^ x
ft** z hr*' aa4 k la U tanu of Br*^. Prem (Ml, tkara-
fOM
• • ^ l«4|
"""a
(«1
ia lAlak 4 la tba qaaMltr ef tua boat lapst ahlak la laat
tkiw^ UN raer la Bm'a a hr*'. * la tba araa of Ua loef
ia ft* aal ia tba tanpaimtur*UffanoBa la "p.
Xf takaa aa aaa.r aa ^aatbla to tlia ttaa ef tba
aoeltat ^ne« (•iSO p. , rabroarr c*. 1»M1, 0 alU ses-
..1. «a saarly aa TOialhla all «r tbs aarlabla faatora eoB-
tatsa* is k. aa* «laa vataa. Tba tbaraal aapasitf par unit
roof araa of aaob co^arUiant, •. wmt tbua e*leulat*< by
afalaatla« 14) aad (M) fraa tba as^rtaaatal 4ata (Tabl*
mil.
aiMa B la a pbraioal aosataat* it la applioabla to any
aeoiltloa (e Alah tba toat bovaa aoapartattt tor abiab It
ia aTalvata4 aay ba azpoaa4« It aaa ooaai^arad laportut
tbarafora taal • ba al>aak«4 aararcHir. feur |>aaaibla ebaaka
an •oaiaatat tor a ia tba aaalfaia of tba pieblaa4 QMa
of cbaM mn raatlir applltabla. fba first abaokt tbat ef
•al«iilalia« a vaiaa fof • bji tba noa ef
ia abiab
k' • la«
I'ta . faaci >
<riB - ftaat ) |a)
(MU TIZ) aad
* :*1 - *ea»
aaa oada, Uw aathe4 baia< alailar to tte aatbo* jwat Aaa<
tribal for «iUa( wm ftrat AataDUaationa of a. YM nluao
tbua obtaiaa4 ara praaaot*4 ia Tabla Tliia
Tba aaaoB4 abaak, tbat ef a^arioc tba nloaa of
m tbua obtalaaA for tba aaaa mf tjrpa. aa laAlaat«4 br tba
^roaeta of arror of a laaladoA la Tabla Till, aboirad rmry
asaatlafaetety raaoita la aaaa aaaaa an* aurrrlalncly goal
(•aulta la etbara.
Ttaa tbiTA aba«K akiab aenalcta ef eanparlag tba a nluaa
aa tba baiia ec tbair ralatlT* aitaa aaa alao aala. la tbla
abaak it alii ba rauUal tbat tM apaaifle baata and aasaaa
ef tba raapaatlTa oatarial* faralaa tba tbatintl r«Mr*eir of
tka aaapartaast an takaa late ariMi^ut br a ceoailanttoa of
H • e> • a^r lit)
aad
o-J list
Aa appiexlaata aaianlattoo of a for aaab aearartaaat aaa aada
br thla aatfeod. Ba feUeatts raluaa mm ebtauao fna
"Baadbook ef (Xbaalstry aad Fbralsa' Iq. *. lit:
Ikurlal SjMM. beat, « Oaaait/, f*
Steal .1100 «aO# r ft*'
Air .MM .OBli x ft*'
«)ed .U I ft*'
QD tba beaia ef tbeaa aoaatajita, aaawalac tbat tea
leeaa fill aenataU loaulalloa M« a «al<(Bt ef z ft**
•ad a afaeifle baat of (tb* aaM a* tbat of «odJ, aad
Is additioa, uala( a eaUbt ef z ft*' far tba caiTaaiaad
abeeta iftaBT* freeRapsblta steel Car;. aetale<i 1*1^ eerr.
tMui eteel. lalt., U «a., wt. S4# par avara), Iba feUeeles
roiish •Tftlattiou of a «*r* MUlve
Bear tjrja As a • 8.04 BTO'a z * ft*®
Hoof tree 3i e • 3.M •
Doer type C: a • e.4« '
toef type IVi a • £.«« *
keef type ti a • k.M *
iuer type f: a • 3.IS '
Boof tyve J: m • t.X '
teof tyiim B: a • t.Se '
Hoof type 1: a • S.ac '
Boer a • I.8C *
IV
Tbeaa eo^re iur^to^ly faTemUy etCb tba nlnaa abeee Is
Tabla 71U.
Staoa oaly oaa eat of aeeliac data Baa tbaa tar bees re-
sordad. It im» la^talbx* to ap;ii tha fcurtb afeeak aetbod
aentisnad ebeTe. i.e., tha ealaulaUoa of k aad a fna lanimi
diffaraat eata ef aoollog okaareattona.
Aaetner Mtbod uaad boeaTer oaa tbat «fitob saae tba ia-
fonaatloe ccBteXnad ia Table XI. It Kill be aeted ia ^at
tebl* ttant teo dlffarent eatt af aratmta 0 veloea aad Me
eorraapoodlas aaca ef everesa F Taigas eara uaad for obtaio*
loe tlia risana tltltd a^, a'l, aad a'^ caapeetiael/. Tha
aeera^a TSluaa ef Q aad P eera obtalecd free iei>oi4a ebleb
•are tekas uadar elad and rediatioa seadltieaa •iailar (o
ttieaa la affact dutl^ bha ooolli^ period. It eaa felt that
(ba aaliMi of O aad P la Tabla TIU aUkt ba eooatderablr la
error atooe tbay eera baaed oa oaiT oae bour*a oboerwatioee*
The aubataatiatioa of tbe a valoea of Tabla TIXJ by tboae ef
Table Tl la a faTorabie iadieatloe of tba aaaeeia of tbe ez*
' periaeat.^
CeBal.4«teM
l.tf tbla azperiaaat ees be auppleaaoted by furtber brief
airariaaata (or the purpoaa of batter eatebltabias tba eeelias
ebareotartatiaa of tha eoaparaaata uadar all fioftditiasa, IV
•ill be poaaibla to aaaiyie eoi^letaly tBa parforaaaae of
eaah type of aooatmotlea aa daaarlbed in tba abalyala,
e.Tba baat orltarioe of tba relBtlea parforaaaaa of a
renf Msties U Ita eooiiag aoaatant. k.
9.Tba erami tbaraal treoaaittasaa, Q, la sot a aeaatast
phyiteal oharaatariatle bat lalbarearlaa el tb eaatbar eea>
ditSooa.
4.Xo «eae>al, aa iooraeaa la wlad eeiosity ia raflaated
aa an lesraaae 1b U, aad eo lesleaae le ndlatloa eauaea O to
deenew.
5.Cha^a la tbe Ttlua of V aay be eocouited for only perUy
by earceaposllGe otwosaa of f^. Tbis feet la denBaetTated is
Tebla 1 vblab aboaa that P tariaa aueb tbe oaoa aa dees O uadei
aoadltlona of little raalslleo, aad tbat tha two vary ia oppoalw
dSreotloaa undar ODadltlaaa «f dlreet eolar rediatioa.. Staaa
f la elialaated froo tba tera F, tbe eariatieaa ef F auat ba
tbe reault of abaagea of aoBditlsBa attbla tha Toof aaetieo,
Suab ataagea eeold probably taka plaae la tbe fora of eetr-
lu radlatloo aad oonreeclon aaadltteaa ai tba upper roof
aurfiaa taaparature fluotuataa.
«. If tbe thamal aepaetty, a. of aaob roof aeatieB ia
properly aatebliahed, aay deatrad aharoetarlstla of tbe toef
eeatlona aan ba detanlBed froa the teat bouae data aew oa
ft u.
•». Tba prtaojpal ahoftooalug of tbe a ralaaa proBetad
nara<-.tB [Tibloa VIU and XX) la that tbey are BOt auffidiaat-
ly aubstentleled by aiallar ealuaa froa aepanta data.
e. "Ba ttaa iif ia hours of tba net aaotteoi la tbe
raelypodel of tha scoUod eoaatast, k. 31a«e > la a eariable
altn TarylBi< eeathar ooadttloaa, IBa ttaa la(, L. la alia a
Tiriable quantity. RoiwTar. for eonataat or aeorly naataat
aealruaseBtai eoadltioai, both k aad L aay ba eeaaldarad aa
=' .-;pW!itt fer aoal j-urpoaaa.
9. Aasuainfi aoaataat anairtiaaantel eoaditioaa, if k
effroafhaa anro, I bes<™»a aery laifa aad tbe reapoaae of
the I'rurtur* tr. aay obaa{a ef eaTtKnestel MBdlticta Bia*
oi-w* *«rr iloe amt soaal latmbSy dialnlabed. Thla appnaabaa
lh> I9aai icat* of iD'ulatloe of e atrvatore acalnat baat
five.
1(1. TiM dtfrenaea betaeaa C vajMa for a (leeft not type
luy ba interi-ratad aa an ei^reaalon of tha differeatial of
•lad aad ndlatioa effaata la ten* of ST?'* x "**' ;«r
equere foot ef raaf aerfaca.
11. Heef typa n, tba eood ahlBdlad aastioa, auat fee
eonaidared geoareliy ea aa aiaeptlga alnea it aBoaed a siobar
of eaatliarla* orasxa eUeb aould elltpw IBfUtreCloii a^ ehieb
eould net be eaulkad,
IS. Tba fellewiof vre apaetfi? auerluatoaj ney M drawn
directly frea tha rea'.:lta aboeit la Tabl'-* 71!! ea.t IXs
a. Tba a valeea fc reef tjrpea A, C, eat I- tha;* oae
aoothar aail aad, Batnj tha alt hl^baat k muea
fouad, thay Isdleat* tEat tBa :eellat ohiiTastena.
tit* of tbe (Xiaf<rt«*v.t aip^amai are poor aad tbat
tba tlae le< ia soafaratlealy nail.
b. Apparently ilw inautatSon niiaH ahaathlag ued es
n«f type : juoatdarebla rea'tlt, alaae tha
t ealeaa for thii ro^f aaetlca eoapara vary taror* •
ably eiib tboae of ri'cf typa C. ia ablab tha laaala-
tiea board la rapiased by ahlplay aal hoSldlBC paper.
a. fte aaadiUoaa eitbla tha roof aeattoa* appareatly ,
•the it li««aaible to d»m« aoBaluaiaaa at al^elflaaaaa ^
by ooapartac thaee eeetioea hwtaf aaaaaloaet air '
apaae with tteae "hleh beta aoae nBdar the aeaUtiao |
ef tble pertlaniar ecoUas taat.
d. The eooUad et.n*taot raluaa of roof type* ». 8. E.
X. eod } iadioete that f le tbe »*t d^tn"* f"
aoallas perfoiaaaea and loos tiaa aeaoad,
3 thlfd. aad I .»«i ara «bo«t »""•
CbTtoealy I »ffl>tlUte«. ere aboaa to
dlaadTaatage eadar wloiar oOD4itlooa.
soHucr
me m**tl«aU«B* deaeribed heraU «*• a ecatiJtaaura
ef a etudy becua by «. B. saoaUa aad«. C. Xtee. The at«l»
aa* ortflMUf Juatltled by tba creet sad ef iaekpeaatn hlfb
quality loofa for fe™ aeraiee bolidlace aad tbe apperaat
adaptablilty of »al»enlMd abeet eUal to theaatlefMtlea of
that aaet.
The objeotiTta of the atudy eare eet epalth tsa ideaef
detaraiaiht ttoea pbyeieel projonia* ef reef* *ioh eye do.
•Itable gndar the aldeet TartaMoaa of e»»lt«i*ata> aasU-
tloaa aad thea dlseoearles hoebeet to obtoia the deaired
phyeloal pn^erttea eeanoaieaUf.
The objeetleea ttrna oatliaad aere apprOTohad ^ the s(a
ef tbaojatioaJ aaalyaee of tbe featora aftaaUBC baat flw
thiwigh roof eeatioaa endar aaturel oeBdltlooa. Ttoeeaao^yva
eare eerrted a* aaer eeaviattu aa poaaible before tte a»»U-
oatioa of tbe theoir ** tha eaperlaeaUl date Mabasaa. fhla
aaa naaeaaary aiaa* tba ettalsnt of tbe objeatleea eoald be
reUiied Ohly tttn»«t a pUBoed preeedme beead oa tJa c<a»lata
ataalyaaa.
VBltiaa ef a. the tbeisl eapaalljr per a«uaja fool of laef
area, k, the eeoli^ eoaataat, V, tbe oearall tjaaaadttaaee
eeetrleieat, eod P. tie traeafaltieae* aooatost wre eedeatad.
COSOUIBtat
1. Tbe reaaoBa tor the earlatimu ia rala* of iSe eaanlX
Irasaaittaaae eoerfloieat, 0, an aahedled la tha MyXaas*
tioa that that eoeffioieat eeoooBt* fet effaet* oa the
•treotan ef enriroBaaatai eaoditloaa i^efe la aetoe an
ecoataatiy verylac 1pp. 8S-90I. ne okaatiBg aleaaeta
aeooaated tor by 0 aay ba eutUaed in thla aay:
a. Viiid etfeot ea baat leat fraa reef aerfMa




b. tsdietiaa effaet aa aala or iooa of heat •« laaf
tiir*et r«4L«tioft
U) Dlffaaa ndietioB tioa mr aad eieoU
(SI Segatiaa ndlatloa frsa earth to
etac^haye
e. Oataida air tei^antun
S. * wefui apfroach to the Ismatisatiea of tha raaton afta«b>
lac heal fioa tbreush roofs ia one bseed oa Saatea'a lee of
eoellng ISO. A* applieetloa ef SaaUa'a lea to <te prcUas
al«ht be cutUoad thues
s. Steiee auat flrat be aad< of a tlv parted d«y
Im adilrh eaainsMatal te^ntvta la eaaataat.
b. tesipentun teedlnfa att*t be vsahfoaiaat aad
teepentura diffeneeea oaleoidted (i».
•T.vei.
e. Tbe soeilBf eoaatast. t, asjr thea be eaalaateS
by tbe esa of the aetbod of leeat a«asna for
loeei)B« the atraisht iiae nlatieaahtp of )<•
to tiaa [pp.
S. n* nlea of k My thea be eaad ta eealHSUM «*•
tbeiaal aapaaliy a by appllaetiea (p. d4) at eqaa*
tiea (Ml.
a. By tba appileatloa ef a, tba etfeotlee ealaairlty.
e^, aed eheorptieity of iha roof Hetloaa aaa be
found for ell eoadltloca (pp. «e-U).
9. TKe oeok-lata eaalyda of tbe baat floe featon abould he
teeed us Seatca'a Iso oaly a* a daeiee for ebtelhlst pre>
llataery epproalaatinaa to tha tyse UtiiettcA. the fiaai
d*i*nileatiaa> will dosbtleaa be bawd ea e aon exeat
Qcahiaallon of !ie«tea*» laa, tte Stefu-foitaaau i«>, M*
FaurUr'a aaal^aji of tha boet ftoaaltbte* aoUd,
a. It auat ba raaaasarad flratly that Matos'a lav
I* aa atipreziBtloa aad eeceadly tbei tha ecadi*
ties* of thta az;«riMSt oaly epprcslaate tKaae
fbr attlch !fieatco*a lav aaa devaleped ipp. 40-4f].
/a
t. BwtM'* X*> Bar ^ Mtlir«et«rLlr M
tb* ecutfltlens U tba air or tM ooa^smBt.
a. I'owlar'f aaalral* nuc Im ub>4 to wulfu tli*
ttKnal tiUislttasM threugli tta rcof Moties
fiopar b««a«9a »f tts «)>•£«•» of ibavs of tlw
t*v*n>tun cT*41*i>t •> auMU* acMlUuBS larr.
4. Ill* StafBB-ScitxaBSn 2b« of bMt tnnafor Mr
nUatioo ud tte Tarloys «a|itri«Bi Im* gmm-
lag voairaatlT* baat fl<n ara aaeaaaaiT tar tb*
•tvAj of baat ri«* pbaacneoa l£ tba aDdloaa^ air
afaea*.
«. n» v1b4mi4 aUa of a ^bla roof aoaatlaaa baa a 41ffar«at
tbaml tnieaadttass* tban toai «b» taamcd alCa, alUicu«£
at) (andttloaa pm^laet at tka tlM, aaoapt IM Unatloa
or air f]o< [«at tba roof aurfaaa* ar* I4aau««ur tba warn
for botb alopas. n( wts4 dlnotton )• thararol* a faatar
IB biHt tbmsb tba net aaotlosai Xta arfant baa sat
Man 4aiamoB4.
S. Tb» affaat of ioaivaaa* ot tBa alad apaad la almya to ia-
anuua tba nice of U>a tharMl timnulttaBoa Maffielast,
1 (p. SI).
«. Aa itrMt aelar ratlailoa lataaaltj iBcraaaaa, tha ostalAa
mrfoo* flic eoafrtclaat tssrtaaaa, but 0 daa(«aa*a aa tadl-
oat*4 la Tabla ] (pp. $e-b9. alas PP. ftl-WI.
7. Oirfuaa ndiatloo savaaa varr llttla obaaca In Uw *alua ef
0. TUa fast la axplaload bj ta* obaarratlon tbat tba
latasaltf ef Atrruaa radiation la aufflelaat BBtjt to
aan tk« roof at aboat Uia aaaa rata aa tba eutalda air.
8. Xseraaaaa or saaatlta ndlatlca aauaa 0 to daaraaaa elsea
thar aaaaa a daanaa* of iba fim traaamttaaaa eoafflelast.
nta ia abosB Bfa soBparlaea to TaUaa aad t,.
*• Kacattn raUatloa, l.a., tadlatlsa frca tba oarUi ostaard,
ta isTaraaljr propertlesal u tba rapor ptaanra of tba
ataeapMr* aad tltarafera raaobaa Us aMiaua nlua uadar
alaar akr ooDdttloaa.
10. Uaaa ef ttia outdd* air tupamura uaaa tea Talua of 0
to iBoraaaa uadar vsnur aoadlcioaa baaauaa thaj radaaa tba
laaMataaaoiia ITj-T^I nluaa (pp.
11. For tba roof aaatiooa aot bavlcg aa aseloaad atr apaea, p,
tba traoBlttaaaa aoaataat, la a eosTaelast Mala of dealge,
balac aoaataat for a »l**ft atruaUira Ipp- 80-M).
It, f MBBot ba appXiad to tBa daalcs of ivof aastloaa bavlos
aBBleaad air apaaaa baaaiiaa or rartabla radiattn aad eea>
vaoilta affaeca allUa tha aU- apaaaa.
19. Vwra P la aaad Id daalgn, Ita uaa auat ba ooa^lanaBtad by
tfta eaa of outalda flla asafflolaat flgurva ir^j baaed ob
aataorelecloat data for tba leaaiitjr of tto atruatur*.
14. Tba Talua of at aap tlM aaa ba aasartaload b} tba uaa
or aquatlaa (f) <p. 31).
15. Tha e»ella« ae&ataat. K, la tba rata of soolle^ of a
atmotun par 4a«raa of tamiatatora dlffaranaa batmaa
tM atniatura aad Ita aavlroaa Ip. Bl), aad aa auab It
la prebaBlp (ba aeat uaanu abanatarlatla of tba atruatura
for saaaral daalgB puryoaaa. ISaa alao CooelualMia. pp. PP.-
100.1
1ft. Tba affaottva abaorptl'rltr. a,, and tba affaatlva anlaalTltx,
a^, aaa ba uaad to adtutasa ta daalsBlog for aoaoar aad
auttar aoadltloaa, laapaatltaly (pp. 49«B4)i
IP. Zt appaara tbat tba aeat affaetlaa sabla roof daal^B «oul4
axblblt bl^ a^ aB4 low a^ valuaa oa tba aortb alopa aad
lav a^ aad blsb a_ valuaa ob tba aoutb alopa (pp. W*81].
16. Vbara aauUtlag la doaa ob abaat ataal rcofa or aalla» tba
gun tcada of eauIUng aca^onad la to ba raooaDaBdad orar
tba lulfa grada Baeauaa ef It* aoparlor atltuaaaa aad
plaatl«lt7.
19. Iba followlsg aoggaatlefta ar* ofT*r*4 aa peaalbla Ivpreva*
•anti of tba azparlaaatal aat sp or aa daalrabla faaturaa
ef a atadlar aat up alaavban:
a. TM baatar* abeuld M rasulatad tMrBOatatlaallr
to ttn a ooaataat laalda oonpartaaBt taapafatoia,
tbla taaparatura «*ls« tM aaaa for *11 aoapart-
aa&ta.
b. A ooBtineeua raaord of tM Daat input to aaoB
aaapartaaat abould b* Kept UiroueBout tM taata.
*• A aaabaalaal darloa (or raeotdlng Uw taapara-
tora nadiDga aeiad allaloate ausb ef tM arrer
latisdoaad bp tM ovleraast ot Tarloni atudaat
obaarrara. Saab a davloa alftbt Maa a rotatlas
soBtaat to aaka cba tMraawupla aoaustloaa le
tM calTasoeatar. for tM raeord, * roll of
bloapplat papar algbt M ftxad to aora paat a
aUt ea ableb a raflaeMd Maa froa tba galTaao-
Mtar aottil fall raaeNiB^ tt« taoparatur* of tb*
tMlBBesupla ty axpoalac IM aaoaltlrad papar.
4, A ausMr of alda as^arlmaata vould ao dciuBt add
aabataatla'.lT t» tba »>va of tM ftMltms aDd
tc tba fasllltjr of aaKIC^ dataralaatteaa. CM
auoh axparlaact aoyls M • laB>.rator]r atadp of
tb* Boablaad affaeti ef ir-ad aad radlatlcn if
bosan deacrlftleaa sa aaapl* rvof **etloaa.
Aaetbar wuld M tE* acM; of tb* vlaii atfasta,
at dlffarfBt a;a*da, ea tM baat losa free tba
laaward avrrast ef ^atla reef* ef Ti.rloua ;lt<Ma.
Dtbari HtgBl M dlraatad toaart tba aTalaattoa of
tM radiatlra aod acB*aail*« Mat traaafar aereaa
air Bpaeat bousdad bj different aatarlaii as! aat
at TBrloaa elopaa.
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(• tb* Mall at b«*t tapsta aM least* IB* 4Mlr*< O ef fei*
••11, k* Ma tbaa aiioe** ta* tjy* ot mil ecakatnaMaa «•-
•Iral for (k* altiiatlaa la ^UMtios.
Ail vb« 4ata aceoMtrr for plcttias aauaftid ric«rw
ia ljiala««« karnrlUt. ITaklw xra thn '•••y laelwlT*)
St la r*«r«tt*u« tkat tk* tlM alauet kaa »raT«st«< tho
vrllar'* (hat* data ia tb* daairad ahart font, but ka*>
la< tatanlaat aM Awarlbat «ba Mthcd aoA batiag obtaiaat
tka <ata, tha nrltar (««la that ta* laforBatlea la la aueb
fan «tat W* aharta mb ba aada folta aaally If »b*7 ara
alrat for pnatlaal aaa.
OBa (aotoi of aeaa alcalfloaasa '•blob Bagr pro** to bo
ntbar aoivlaz la tba affaata of aartb (m tc ii> vlada
aa tba acntb aUa nof ao*fflti«Bta a>< tk* afTaota of aortk
to 8«) wlada cm tka aorth aUa loot aoofflaloata. Iba
problaa ta oa* prlaalyallr of krtraalla no*, l.o., tba S»>
tMalutioa af tba apao* at Mlak tba au fio* «*«r tba rU|t
of tk* roof atarta to abaaco n«B atraa^Uaa do* to tarbv
laat flav. bt tba praaast tkla aaaaa to ba a aattar of aea-
Jootura, bst tba autbor faala tbat tb* ebaeea fr«a tba OBOti
flea to tba aUp flao alfbt ba »ffsra4 aa tba uplaaatteB for
tba ralatlva poalttoaa ot tka •lorth i.0-8.0 a.p.b.* aal tba
•Sartb 11<0-1).0 a.p.b.* muTaa of ncara li. b cbli aaaa
tba praai^^tlat la tbat tb* i.O-e.O a.p.b. apoat la balo* tba
arltlaal polat *a4 tbat tba 11.0>l}.a a.p.b. la abo*« aritl-
oali tad tbat thaa tb* fenaar aatuallj map* tb* aootb aUa
roof at a raloolty of <.0>(.o m.p.b. abaraaa tb* lattar, dat
to tarbalaatt, loot* eostldarablt of Iti *a**]>la« •ffaat aa
tb* ao«h aid* i«ar aarfaa*.
tabul9tl«n or lAfor
TASU X
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Fig.l5 Test house temperature curves. Td vs time outside air temo.
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Fig. 16 Test house temperature curves,Ti vs time for roof type A.
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Fig l6 Test house temperoture curves , Ti vs time for roof type A.
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Fig. 17 Test house temperature curves, Ti vs time for roof type 6,





Fig. 18 Test house temperature curves, Tos vs time for roof type A.
27
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Fig. 18 Test house temperature curves, Tos vs time for roof type A.
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Fig. 18 Test house temperature curves, Tos vs time for roof type A.
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Fig. 19 Test house temperature curves, Tos vs time for roof type G.
3 ^
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Fig. 21 U values vs Radiotion Intensity for comportment A2
' (south side) selected periods.
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